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Animal component free medium retains the stability Of hypervariable region 1 (HV1) of 
mitochondrial DNA of human full term amniotic fluid mesenchymal stem cells 
ABSTRACT 
Therapeutic potential of human amniotic fluid (hAF) cells in treating human disease is very 
promising. Furthermore it provides an alternative in isolating stem cells from an accessible 
source, where the fluid is merely discarded, thus circumventing the ethical concerns. 
Mesenchymal stem cell (MSC) is one of the heterogenous cell populations in the amniotic 
fluid (AF), however, its role and potential for stem cell therapy are yet to be discovered. One 
of the criteria in establishing the clinical grade of MSCs is the ability of the cells to retain 
their genomic stability in vitro prior to bedside applications. The microenviroment niche of 
the culture medium used is important to generate the safe MSCs. As mitochondria play the 
vital role in metabolic task such as apoptosis and cell proliferation, therefore investigating 
mitochondria DNA (mtDNA) is essential to mark the stability of stem cell. In this study, we 
aimed to detect variations of mtDNA across the passage number of cultured human amniotic 
fluid MSCs (hAFMSCs), cultured in animal component free (ACF) medium, specialised for 
human MSCs. Polymorphisms of hypervariable region 1 (HV1) in the D-loop of mtDNA 
were investigated in a series of cultured hAFMSCs (passage 1 and 3) from three different 
samples (three biological replicates) as well as in their respective fresh samples (control). 
Extracted DNA samples were subjected to PCR to detect the sequence variations of HV1 
(nt16024-16365). The sequences were then analysed using SeqScape v2.5 by comparing the 
sequences with The Cambridge Reference Sequence (rCRS) for human mtDNA. The 
common C-to-T transition at position 16223 (C16223T) for all three samples was identified. 
Another common base transition was also identified for the other two samples at position 
16311 (T16311C). However, one of the samples showed more variants; a C-to-T transition at 
position 16290 (C16290T), an A-to-G at position 16317 (A16317G) and a G-to-A at position 
16319 (G16319A). All variants were identified within the sequence of around 341bp 
nucleotides and their polymorphisms frequency was consistent for all three samples 
regardless of their passage numbers when compared to control. This pattern of 
polymorphisms demonstrates the HV1 mtDNA integrity of hAFMSCs cultured in ACF 
medium, hence highly suggesting the ability of ACF medium in retaining the stability of stem 
cells mtDNA in vitro. The ACF medium may serve as a good medium in culturing hAFMSCs 
that is safe and stable for basic research in stem cell and therapeutic applications. 
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